The study patients: Included: 401 patients; 200 patients were assigned to the ultrasound group and 201 to the landmark group.
Excluded: There were 62 patients who were excluded from the landmark group as they were judged not to be suitable candidates for the landmark method; of these, 42 were unable to be placed into the Trendeleburg position due to raised intracranial pressure and in 20 cases, cannulation was judged not possible due to thrombosis. All of these 62 patients subsequently underwent ultrasound-guided cannulation.
Study methods:
Landmark group: (n=201). Patients were placed in the Trendelenburg position. The area was prepared in a sterile fashion and 1% lidocaine was infiltrated into the skin. Cannulation was undertaken 1 cm inferior-laterally to the junction of the middle and medial thirds of the clavicle (infraclavicular approach). The Seldinger technique was used to site the triple lumen catheter. Ultrasound of the infraclavicular region was conducted prior to any intervention in all patients to determine the presence of venous thrombosis. Real-time ultrasound-guided group: (n=200) Skin was sterilised as in the landmark technique. A high definition transducer was used for localisation of anatomy. A four-step technique was used, comprising:
Real-time ultrasound-guided subclavian vein cannulation in intensive care patients 3C00
Real-time ultrasound-guided subclavian vein cannulation in intensive care patients has higher success and lower complication rates compared to the traditional landmark method.
Level of evidence: 1B (RCT with narrow CIs)
Appraised by: N Ibrahim, R Saha Injury of the brachial plexus 0 (0%)* 6 (2.9%)
Phrenic nerve injury 0 (0%)* 3 (1.5%) Cardiac tamponade 0 (0%) 1 (0.5%)
The evidence: Access time and average number of attempts are expressed as mean ± SD (95% confidence intervals), see Table 1. 1. Pre-procedure ultrasound scanning (supraclavicular and infraclavicular). 2. The infraclavicular approach on the longitudinal axis was the method of choice. This was supported by sonographic landmarks for orientation and the use of doppler to confirm findings. 3. The needle was advanced at a rate that could be visualised by ultrasound guidance allowing for alteration of the trajectory in real time. The trajectory of the needle towards the lumen was aided by the acoustic shadow of the underlying thoracic rib to prevent damage to the pleura/lung. 4. The ipsilateral internal jugular and the contralateral subclavian veins were also scanned to identify misplaced catheters.
The results:
There was a significantly higher success rate and lower incidence of mechanical complications in the real-time ultrasound-guided group (p<0.05).
EBM questions:
Do the methods accurately allow testing of the hypothesis?
Yes. This study was a prospective, randomised control trial. The patients were stratified by age, gender and body mass index into either group via random computer generation. There were no significant differences between the two study groups in terms of age, gender, body mass index or the presence of risk factors for difficult subclavian vein cannulation. All physicians performing the procedures had greater than six years experience. There were some limitations to the study design. The study is necessarily unblinded and therefore there is a potential source of bias. The inclusion and exclusion criteria have not been comprehensively outlined in the article. Sixty-two patients from the landmark group were eliminated from the study and received ultrasound-guided cannulation. A further source of bias was the implementation of pre-procedure ultrasound scanning in the landmark group to exclude venous thrombosis. The article does not clarify whether pre-procedure scanning was performed by another operator or the same person undertaking the cannulation. This may have influenced the entry point and alluded to the depth and filling status of the vein. Nevertheless these factors are likely to have reduced benefit for the ultrasound group.
The access time was defined in this study as the time taken for venous flash back once the skin was penetrated. However, the outcome data presented in Table 1 do not include the preparation time for ultrasound scanning. The article states that this time was 118±23 seconds. This gives a misleading overview as, although actual penetration of the subclavian vein is relatively short, preparation and ensuring anatomical bearings under ultrasound surveillance may have contributed to a longer process.
Do the statistical tests correctly test the results to allow
differentiation of statistically significant results? Yes. Student' s t test was utilised for independent means and Chi square or Fisher exact test for variation between the ultrasound-guided group and landmark group; p values of <0.05 were considered significant. 3. Are the conclusions valid in the light of the results? Yes. The ultrasound-guided method of subclavian vein cannulation showed a higher success rate (100%) as compared with the landmark technique (87.5%) and a significantly lower risk of known mechanical complications. The mechanical complications in the landmark group led to increased hospitalisation of 49±14 days. Interestingly catheter misplacement showed no significant difference between the two groups. Typically this was into the ipsilateral internal jugular vein. However those in the ultrasound-guided group were diagnosed at the point of insertion and underwent immediate repositioning. 4. Did results get omitted and why? Yes. The results of the patients in the landmark group who could not be placed into the Trendelenburg position due to risk of increasing intracranial pressure (42 patients) and those with evidence of thrombosis (20 patients) who received ultrasoundguided cannulation were not included in the statistical analysis. Although patients that were not able to adopt the Trendelenburg position in the landmark group were excluded, they were all cannulated via the ultrasound method in the 30° dorsal elevation position. The study therefore concluded that potentially harmful positions could be avoided with the use of ultrasound in high risk patients. This study does not adopt an intention to treat methodology, as the patients that were initially selected into the landmark group were not all included in the statistical analysis causing a possible selection bias. 5. Did they suggest areas for further research? No. 6. Did they make any recommendations based on the results and were they appropriate? Yes. shown no benefit in the ultrasound-guided arm have adopted the mark and go approach as opposed to real-time guidance. 1 The emphasis of previous studies has also been on internal jugular rather than subclavian vein cannulation. 11. Should I change my practice because of these results?
Perhaps. This is a single centre study. The study population of non-emergency sedated and ventilated patients may not be representative of the wider intensive care patient population. The technical skills of participating doctors in this study may not be representative of the wider intensive care community. Success and complication rates for both landmark and real-time ultrasound-guided subclavian vein cannulation are operator dependent. Success and complication rates from the landmark-based technique at the authors' centre may not reflect rates at other centres. The results may not be reproducible in a centre where clinicians are experienced with the landmark technique but inexperienced with the real-time ultrasoundguided technique. Real-time ultrasound-guided subclavian vein cannulation was rated as being technically complex by the clinicians in this study. The study therefore highlights indirectly the importance of ultrasound training and attainment of competence prior to its use in this setting.
Should I audit my current practice because of these guidelines?
Yes. Local audit would provide data of local practices, success rates, complication rates and training needs for both landmark and real-time ultrasound-guided subclavian vein cannulation.
